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(57)Abstract 

PROBLEM TO BE SOLVED: To stably extract a target 
pattern from an input image even if the input image has 
noise or a shadow or if the pattern to be extracted is 
partially hidden in the image. 
SOLUTION: The method for extracting the 
predetermined pattern in the photographed input image 
by a programmed computer has a step (101) for storing a 
representative pattern to be extracted, a step (102) for 
storing the input image, a step (103) for filtering the 
stored representative pattern and stored input image 
respectively, a step (104) for integrating the filtering 
process result of the representative pattern and the 
filtering process result of the input image, and a step 
(105) for extracting the representative pattern from the 
integration result and also specifying its position. 



1 J 



I 



ro3 



104 



J05 



LEGAL STATUS 

[Date of request for examination] 06.04.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2000 Japanese Patent Offi 



1-328311 



(51; int. 1. 




F I 






G 0 6 K 


9/62 6 4 0 


GO 6 K 


9/62 6 4 0 A 




(\ A T 


7 /nn 




9/46 A 




G 0 6 K 


9/46 


G 0 6 F 


15/70 3 3 0 Q 










4 6 5 A 








OL 


(^1 71) 






i|$|gSp 10-220793 




000004226 














(22)ffiIIB 


3pj£l0¥ (1998) 8^4 0 




JlDSMTftffl Efc^W-T g 3#i^ 








<72)«?l!# 






(31)«5fctt±« 


S^- #^¥9-212104 




Jtt»*«RWR*HT S 19#2^- 


0* 


(32)&ft B 


3p9( 1997) 8^6 0 








(33)&5fclf3E3Ill B# ( J P) 


(72)»W# 


& Bg=fc 






#IS¥10-71094 




kjmwms kh»m&ht a i9#2^ 


0* 


(32)ffift B 


5pl0 (1998) 3j3 20 0 








(33)®£<#±3I 


B 0* (J P) 


(72)5§W# 












nM&mmuMmi§=T a i9#2# 


















(74)ftSA 


#1± iSW lESft 





(54) [jBno«fM w«rt«^*-^i*uj*ife. iBitrtro/<*-^^*«featJW«»**i**SESiitj«^Eiiat# 



(57) ISM] 

[MB] A^SMtf K^X, HWSjfeo-Cfc, *>«v^ 




103 



104 



•105 



ttWli 3 ^Sft*'**-^^^*^^ 
^s^i* 

ItuIES® £ tifcft*'* *->ir S9f5#ffi 3 A^Jiii^ 

Eft* '* * - v ir feS^* £ ftfTEA;^ 

Buffed *H- 5 V 4 9 #La#£S k *m&~t%>* "ry^f 
k. 

gfe <k -f S iBftrt <£>'* * - vttm^rfeo 

4: Sr «r« £ "T 5 IS* 1 ! 2 15® cd HI® <os< 9 - vfflm^r 

[ 5 ] ffi tE ^ iv * * m&-f z>*Ty 
y 7t? h % r t * w®l t -t z> m #m i ft v ^ 4 <d 

zf&s ffi&ttm'<9->>kAt}mi&k(D&*<D7^ji'9 

7 ] «HE7 ^ /u^ftSlB* v 

/•efcSii fc^SSc £ -r *»#3S l ft ^ lis*:js 4 <z> v * 
■f *uW£fE« S *tfciii«lrt - ^tttti#& 
[»*S 8 ] mflB^ ^ fV9 toate**rtt^+ S ^ y 

^trw t <tri-5fS#:*S l ftv^ LW#« 7 <^v>fn 

[M3R4 9] l»E#J«©**#*r«+«*^ttWu « 

«3&oft*/**->£ l Xr^V-k LTttttltSri: 
SrWa 4: 8 KEtt 3 -KfciBffert <*>'<* - vtt 



(2) 1 - 3 2 8 3 1 1 

2 

m^(o^9-ymmrx2 ^^Ltcmmm^h 
Eft*'** - *rr s ^ /w* ^a^* t wtEA^a 

10 |fttr»+S^>f/^*«!f3att*i:4:«E^Sii:H HMB*frfr£ 
nfc**3»»fc«rEft*'<*->*r*W*** <t <b *> 

ttWrp^^ASrEltU&Elttjl*. 

^r^trii?. »E»«*Jxfcft*^* — >4:llWB*« 
SixfcA^iii«i:»w»UT, *ix-Pix7>f /u*fflfflSrlT 

20 [»*jgi2i BaE«raa^sf*«©»***"t?*>* 

r ££4#fa£-r£it#JSi l KEftSixfclilfllrt©^* 
l 3 ] ffiidMWmt** * ^ <DA£im<n¥fVk^ 
l i\cum£fti'm&ft<ns<9 — i'fo\&7u97J±&^ 

4] mmixm^9-^kAtimmk<o^^ 
<o7^^**att*^»^*rta*ffl^^*frii**Qia 

Srffto-^ar 4rtrJ:i9. fltrEft*'** — ^ 
30 ;u*^S*£*4:. mEA^Jiil«^»-r6 7-//u**ate 

*JSi 3<ov^i*n^{-E«SHfciB«rto^* — ^ttttl 

[»**15] mftaft*^*-->'i:A^iSi^4:^ ; &^ 

o7^7^*ffla»*^-»+a^*fflv^fc»*a*«!a 

fefTfciirSwil^cfc 9. flftEft*^*-^^"*"*^^ 
/u*^a*gmi. WEA*liflfcl-S*+57>f />*««** 

^i 3<ov^i*n*^E*s*tfciB«rt<73^*— 

40 ^n^5AS:EtitfcEtSME*. 

6] iWfEft*^* — ^iA^iiiflfci:^** 

/u*ffia«*^»i-*ii*fflv^fc»^^«!fa*r 

tt^itS BtEft*^*-^^^"*"* 7 >r 

9^m^kk, »EA*w«*i»i-*7-f/^*«waie* 

<b4:SE^3ii:^r ttW*4:t5«[*«i Oftv^btt* 
JSi 3»cv^ix^E**nfcHI6rtro^* — 

[is^jg 1 7 ] &&<D&5-m%7jkirm^rt* J *z- 
«srEft*'**— ^^^**aa*s*4:^ W 
50 E A ti m iMi \z Mir &7JJIS9 %mife¥& k & m<@t 3 * ^ w 



3 

Laws***, mmmn*i&kwmzn?t&Rm'<*- 

X'< * - > PI ± w«M * £ W-JM- 5 Mftttti-gfea?* 

- yrasssw - 4r*^-t- s^ia^ 

4**ii-*l»#*i 9KfEii£ro^-->fgg&;5 : fe, 
*rRH4»^*aa*:K Lfc-h-ettrtfcL-tv*— >m±<Dm 

nut* ^fiH**^*-* - *^^— ^ftftJE+sitiwaa* 
lit, «raaH:tt«Hiofe*a»6>^*-vB«te*atj«* 

m^m t *■ = ^ f a — * iz mn 3 -a- -a t* n ^ 7 a & mm 

[!t#:Jg2 2] #R3$tLS#fiaili^i:tbt{f$HStt:${f 



(3) 11-328311 

4 

ffiriB#raiiflfei:BftfEtfc«Siffe4:^. ^ix-eftBHfcfc:** L 

mu&mm& t tt& s jxs jtMfltfctt aw- 5 ttesPBtfa 

StrfEit«5:iif«*3 <fc v«rE#l«HfHc*i it S JMr SrW ^"T 

£> 

L = ^ f » — ? 9 ^Iffi^ SE»flE^. 
[3BW»»lB>!tlllMl 
[000 1] 

40 [ 0 0 0 2 ] 

¥(n<&T£<0'*#—» SrfflW-rS^ffili, Mttf, TIB 
^, 1 990/07/1 

[0003] it*©^^^— 

l&M&ft o X '< 9 — -y 3- > if Srff 5 ^&^ s £ b 
50 5tEfc„ rro^ffir-li. 



5 

[0 0 0 4] *6»C. t£5£, 2mt*nt>'r^fto'^ 
f**fctt«rt-S3M&&**>* »W9-2l2l04t 

[0005] *fc. ±jeLfc/<*-^tta*s-tw^*- 
m^frm&&i%&mc*5\,^x{^ ^(ommzm^xmt 

-tzmtiStit^k L~C*y#rb-CV^ 0 roafctetetf-s 

[0 0 0 6] 

*flMll*«fett*P&*i"CV^53J^ Bfcrt^'^-^ttttl* 

[0 0 0 7] BI«fc»*tftaiC*3V^"C. ^^7^6 

»o*«^JK»ds?¥«E-t-st, B*u::fe;^-cjLa>tt-tiU: 
4 £fc«#£ 3l*WfcBffc»ttJW8£ Lfcffltf A: L 

[0 0 0 8] i»Efl6*fl[*lf ^IBJB* 

* — ^^»»«iJc5BlKS*t"Cv^-ct>, A^Bflfc^feS 

[00 0 9] *8«ottoiWf4, ttf«««*B 



(4) 4#Kl¥l 1-328311 

6 

[0 0 10] S&fc. #3BW<Z>ffiO>Btttt. IM&fci^ 
[0 0 1 1] *«W^atrlBftfeO«t::-t^ffi^BWi:*fa 
[0 0 12] 

10 TiacoiiO-Cfc^o 

[0 0 13] yu77 J±£ftfz^^¥zL — $tZ£lXWi 
[0 0 14] WIB7>f /^*«!faS:*-*"^^5'^*% 

[ooi5] m^y>i^^vm^^^^^y^ 

[0016] mJia^^/u^^S^m^r^^i-^^-r 
[0 0 17] gp^, ^ftSfefc^-f/u^ffla 

40 ^-rsrtsr^mti-So wr-ejajjf»**i:tt, ft* 

[0 0 18] 4fc, #3MBI±. *«S*LfcA*B«k'rt5S* 

t^oteaSrSt^-rs^^^v-BIK^ife^isv^-C. A^3 
Bffc^+^b«eW*»B»«fc4*«*t**"*"*tB 

50 ^ft^^-^it^Ut, JS»fW**IHaaS:ffU^ 



(5) 

7 

amn-f- — v * nm>** - ^ttmi&m^ 

f£j|l*> 6 ' < 9 - >*BMMft*& V * » '< * - f «r * 
[ooi9] MGA^iBlftoBWktfttt. -t-v^-t/u 10 

tr. 

[0 0 2 0] ££>tr, #38BUMu ATjB&Otp^k©:^ 
RmWfcfcJW^fcfTV^III!?*— ***** 

* - > m ± comus. * n-»-r s »a«"W-*»a#w * . 
Bfis*ss,R ire ? — >- roRB sr gtje-r 5 asais*/ 

&BflMSta2i*ya*l8f t £ =» ^ f a. - * l^f? $ *s 7* 

[0021] *&w^ xtitfs itm^^-ytxtimm 
toiflHiewtT, «0fW*»(inea*rtTV , i i iHf f — 30 

r 1> 18 ^ 5> -f fttt'< * - > £ * * - * 

So 

[0022] #fS$;ft3#H8iii&£Jfc 



#M¥l 1-328311 

8 

•a-**** u «SB3smt L-cjMMt-s-srwa-rsa 

[0 0 2 3] #fia£;ft-5 

tun- 5*fft«ti-^xa t , maawa*a*Bf Jtwit t » 

^ * S ^ n y 7 A & fHUfc L = > f a — ^ ^ ^ St t) 
[0 0 2 4] 

[0 0 2 5] Hi »4, Pilfert — ^ttW^jfe©— * 

[0 0 2 6] El 1 ^-ftiMBA&JliSB (=>>-fa-^) 
14, CPU (^^SSB) io?r*u :ocpui 
0 v^jx 5^yi6 Sr^- LT> ifBtt^B 11,* 
TF^m l 2 , de— K^roA^J^© 1 3 , m&AJl^ 

mi 4*3<k^tats^Bi 5as«^sns„ r -x% ■« 

B-Cfoio IBWKBi 5rtlc(4, ft*^* — ^» 

[0 0 2 7] C PU 1 014, ±IEtit§SBi 1 

-rs,, Hi^*5i^-c, 2 i i4-7wyu^*aaifp, 2 
2 tt«SJKR^^ 2 3 rtmm • ffiB»JEf6a»-c**o 

i©7^^>llf|!2 1, i®m^ffl5 2 2*3*^1*111 • 
tfcB1#S^agP 2 3 (4, C P U 1 0 as^c^JfeJ^^roiii^ 



(6) 



1 1-32831 1 



10 



[0028] m2tt, -m&MB^i:Z'<?->'itotii<n 
*aa#iS4r*-t-7B-^^- ht?fc^ 0 sit, m2&m 

[00 2 9] %nt>\z y mm^ti^m 1 4 «rfflvt\ ft* 
x*— >*iEtic^ei srtwft^^-^wspz 4tr 
ssi-rs {*7--y-f \ 0 1) . rcoft^^-v^^ 

[0 0 3 0] B4fcA*j*«l 4SrJBV^T\ A* 

BHfefrfBIKKK 1 5rtOA^PifftaF«»2 5^*«fi"5 
(^s/^l 0 2) . 

[00 3 1] 7>f /w^«La»2 1 T\ f<M'<9 — 

««2 5te»«**tfcAABIki:^»UX, thWf 
*3e»fc7-<7U^«!!aSrlS-f (^ry^l0 3) 0 
V = (3/3x, a/ay) 

**5. WIB (1) 2^7C^»?^BISCC0g r a d i 

ent Sr^/u^i: L i b 



* [0 0 3 2] Jfcfc. SM^W2 2T\ 0 3 

/10 3TOAy3PBtft<07^/u**D ! ailS*fcS:iK'&"f 6 

(^^l 0 4) o 

[0 0 3 3] tttH 2 3T\ *ir 

5) o 

[0 0 3 4] 7 >< fr#®M&2 1 W7-f^?ftltt% 

irLTtt. 2jk»»aaiftir«^*iMfc 

it* io«>^-</u^*!!fa-efcs^Kf4*<^ ttss^^^f 

aq-s -c t> J: v \ 

[0035] rr-m. Tie (D 5Uctk1---#;$[#*& 

"Cteg r a d i e n t £P?f*h/3 0 
[0 0 3 6] 

(1) 

[0 0 3 7] 2R5c*!>^B8«G<Z)3£aitt, 



-csaart?**. ro>te*«\ 

G(x, 



<^ F;H:45 0"C, 2o^ 
y) = cexp(-(x 2 -fy 2 )/(2 a : 



2 )) 



(2) 



ir^^ttSo --~?> c =(2 7c)- l t7xa y "Cfo6o 

[o o 3 8] m&*2iik¥-ffi±<vffi&tnz-Z> h ~ ^ 
[oo3 9] l^^o-c. r 9 j *>StM±-r5j 



[oo4i] j&^sE-a-gp 2 2 ^o*6*tt^&a-t?H:* # 

ft*^-VQj(j=l, 2, • • • n : ntttt*'*^ — 
^0»* SkT, j tt*ft*^^-^fir*i-) fcovvr* 

[0 0 4 2] :©«**Si:L-C, TIB (3) 
5 e 



[0 0 4 0] M?L&. H3C«t r 9 j *>5l>tt|H4fc* 

F J (x t y) = JjM j (u I v)H(Q Jt f ) (x, y, u, v) d u d y (3) 

[004 3] 4*, F J (x > y)tt#f^*/^-y"e©tt 40#*-y|i, Jt«tt«1HUTV^3j^ Bfc©±«£¥£# 



(x,y)ttA*B«lf«)Ii, <u,v 
[0 0 4 4] ^ 0«#£Mjfi, — 

H{Qj. f)(x,y,u, v) 



[0 04 5] -t IT, iO^ r 5 j 4: r 9 j 4 Sr^-f/^^ 

[0046] ccr% m&HomtisX, Tie (4) ^ 



11 

= C(VQj(u, v) • V f (x + y, 
[0047] • b/K£>F*MSs V(=(d / 

5x ( a/fly))ttd«f7-f;^ Ctt*i»»"Cfc9, 

[0 0 4 8] Btrfe (3) BMftMjU, v)d^-S 

(4) ^K^tH"^ 

[0 0 4 9] TIB (5) 

<z>, *>*tM4T8B (6) 5Uc*W-ci, C2«rSftit 

[0 0 5 0] 



if x > c© 
C(x)- < -co if 21 <-Co 



(5) 



(7) 

u + v)} 

[00 5 1] 
[tt2] 

C(s)= ci 



1-328311 



12 



(4) 



10 



20 



C 2 S 



G(y)dy 



(6) 



-oo 



[0 0 5 2] SSMjtu, v)li, — ^fflttlfc^efc 
t©^#»^*Fj(x,y) 

»^ To (*tfn) j SrirtUi, r<0jfiUu, v)!***!^ 
»*Fj(x, y)|C*<IB»«:4-*.*V\ H»Mj(u, v) 

Fj(x ( y)i:*mril:4S, #^=*y 
-^to-a:Tf^*»fc ; fi6B8*M J (u f v L 

[0 0 5 3] H«(^aE«Sr#*bfc»^ *«E 

£*8#F = (x, y)ttTfi (7) *oi5te***t*o 
[0 0 5 4] 



F j(x, y ) = JJMj(u, v)H(QjoA, f } (x, y , u, v)dud 



(7) 



[0 0 5 5] ^1T\ A «'K Eiettif^2* 
TC^fe 2 »C7C— ^*»BB*. oltQjoAtu, v) = Q 
j(A(u, v))©J: 5lr-fr*BB«c*r*+, 

H(Qj o A, f } (x, y, u, v) 
= C(VQj(A(u, v)) VA(u, 
[0 0 5 7] Cw-C, Ate2#C7C*Pe> 2&7G'^>XtW!B 30 
8rOfc£0>-C. VA(u, v)f42 x 2#c5£Ofi : 5iJ£:fc 
5. «itf, A(u, v)36S«UB*»t**>ntfVA(u f v) 

[oo5 8] cut, ^a-tsasjBSraeABiftA^u, v> 

"C^U ^>77^^<bU i (i = l, 2, , 

m) /flt^S. Lfci«o"C.' ft^ttSlfFijtx, y)tt, 
SElftBlttAi, ft*'** — yQjlrfflv>tr 4: SrSLT^ 
*. 

[0 0 5 9] Z(D£?\Zl,X, ^A^W^f l:o§, F 40 
ij(x, y) d= 1 , 2, • • • m, j = 1, 2, • • • n) 

[00 6 0] ttW • fifc««F5£te«W 2 3 "CCOttfctl • flr« 

ttseawa-ewu BfriB^as^mwFijCx, y)^6, % 

[0 0 6 1] BfJidiL/t* ^A^iU&f t-*fU F 
KBivMESr^"*"o 50 



* [0 0 5 6] U^ot, BJIB (4) aCK^-TBIttH 

M\ TIE (8) &:<DJ:o\cm£ftZ>o 



v) • V f (x + y, u + v)} 



(8) 



[0 0 6 2] **5, — >'d5KteUTV^«'&tti 

[0 0 6 3] i^TtDife^^lClo^T, #^TifcD{-t 
[0 0 6 4] i^-^fttoV^T, H 5 9 HaH"* 

[0 0 6 5] H8*3«ktfl8 9tt % fy^-ywf^i 
ffi (8) Stc*TBBRH«r/B^T\ Sfr&*S*F SrStW L 

[0066] $EM&m*n?m&. ift*'**- 



(8) 



49M¥i 1-3 2 8 3 1 1 



13 



14 



[0 0 6 7] KT, Wxli. r 9 j «rtt*/<*-:/i:L 
fc*&<z>«^te*«r r^/u* r 9 j T^SE^^J i: 

[0 0 6 8] B 5 Ji. JPfCiUfifc 201 t»fc 9 , B 6 fi 
r 9 J ^tft*A^-y2 0 2t^5o 4fc. H7ti 
r 5 j «r*"f-ft*'** — >2 0 3T*2b"9, H 8 tlMiS^ 

[0 0 6 9] r 9 J 4:^*^^2 0 2, fcJltf 
r s j «r*i-ft*^^ — ^2 0 3 12, 2 0 1 t 

nk-t~7 4ju# r 9 j -r^ffi^^m 2 0 4. *jJ:tfB9K 
*t7^/l/* rs j T^g$2 0 5il tr-*«r» 

So 

[0 0 7 0] El8tC^-f-^^^^ r 9 j -C<7>^C^^^:2 
0 4TI1 URiBlft 2 0 1 O r 9 J «r*-f-ffifiP 1 20 

2 o 5"Ctt, Jj«&2 pi© r 5 j 2r^-T<£BP 
[0 0 7 1] w(D^tC, V4fc9 r 9 J KSoV^t^tt 

3**8*2 o r 5 j ^ r o j ^tfS!P3ioi: 

t^fi:BP4-efcJtttWiiiv^tf[*:^-t-^, 
r 9 j , r 5 j , roj &&\,^cutz.'<2—^x3b2>tz 



* [0 0 7 2] tf— ^^Mfifi r 9 j <o{4E 

7F*-7 4fr9 rs J W«E^»2 0 5"et>, T9J . 

r 9 j ^ roj t^i-ffiKPSJiitrtaiBPe-cfcttitt 

[0 0 7 3] LfciSot, tr-^(OS5SSrtt:tt-rixtf. 
[0 0 7 4] HWBfcT-^tt. H8*3itrai9 

^^n^n^$n/^^^^2 o 4*5iw«-&je»2 o 
5M*>v^t, Bit rs j x r 5 j fccfctf roj tcfl;*/* 

tt£**2 0 4tr*5t^tt. Stt r 9 J <75tf— 

4fe£>IS4fe r 5 j *3£t/|iMfe roj £9 

*ie*2 o 5ic*3v^Ttt, rs j <D\?—?tm<Dm 
m r9j ^J^Kf* roj J: 9 <*»**tSo 

[0 0 7 5] fc*3, BSSsitMagirfc^TW:* r 9 J 

<b r 5 j k&ftms<?—>t Ltim^-^m^^^^ 

roj a>e> r 9 j <b r-j i©nfi©/^-yS:ffiS 

[0 0 7 6] SCSrffiv^tiOAflcttJrSE^lSmSr** 
fi> 

Mj(u, v ) = 1 
C(x)= x 



Fj(x,y)=JjVQj(u,v) - Vf (x + u,y + v)dudy 

^UUa/axjQjfu.vXd/SxJf (x + u,y + v) 

+ (a/3y)Qj(u,v)(5/3y)f(x + u,y + v))dudy 

(9) 

£\ H*H {Qj, f} H\ TBS (10) SM>JL5fc* 

So 

[0 0 7 9] 



[0 0 7 7] fc*5, ***<OJgl|B^*3V^-C, 7>f^^*Qf 

«t**SEl^*ft -C* o T fc J: V \ 
[0 0 7 8] Wx.fi, 7-f/^^»afcLT-»*»«!!a*40 

H {Q Jf f}(x,y,u,v)=VQj(u,v)xVf (x + u,y + v) 

H {Q j, f)(x,y,u,v) 
= |VQj(u,v)-Vf(x + u,y + v) I 
H {Q j, f } (x, y , u, v) 

= |VQj(u,v)-Vf(x + u,y + v)| 2 (IT) 

[0081] rr-ei 1 fi. ^ h/ucos$^^-r e a 50 (11) nm^, (ir> t*— *iassr*i"o n^x^i^ 



(10) 



[0 0 8 0] T!S (9) ^ir^-r^-r/v>?^ia^ 



(11) 



(9) ¥tffl¥-l 1-328311 

15 16 

V^36«a/7 4*tfc]Sf**, »ttiUtV\fci**o (00 8 4] CMC ±9, 7-f^««*5it«t^ffl« 

[0 0 8 2] -3fc»4>«tai: L"C, iS&a&a-C- &m^1t'<* — >iAm&m\z& ft 

IlilWKttfflShWSobe 1 Uk^JQ-SSr. ^frfclb C*U±, tt^LTfltoSSt^ fitted) 

1»»»I«)»*I4, ±JfiUTSfc± 5*2*76^^ [0 0 8 5] Cix6«)«-tn-enfc*5V^T. f^ctt^Q 

h/u-cii*<, *lc»»*Jtfe»»^»*lcK^<»* jlc»b"C»***»-±5B(iffla (f^logf) £f?5;tf 

[0 0 8 3] C(Dj:9t^ A^B^tt*'**^-^!- [0 0 8 6] V (log f ) =Vf/fT**>*K C<Dfil[ 

So b e lttSMQsaSrlfcU Iftb^ttttfbLfttf 10 ^ m&<DmZ>Z<D&<t<BK9&&tt\C<\ t ^kftZ>1t 

-*-£<7)«r«]*L (*yh^7fti) *fcfcMa^BI [0 0 8 7] C^^<^Pi^rt^^^-^lftW^&^ 

S<0«^tt*0>*4fB3H-s c©i*i±, ^ h^)& 7^/u^&a^w^^fl*aa4r»a*5iA/*:*ife-e*).So 

aTli*< ^^7^ItSi:^5) o £l±<Ds<#~><Difo [0 0 8 8] C<7?Bfjl6rt<0^*'-->ttHl*jfe-C?«:. 

ffl^jfei^^yu^feafeiViK^feaSrfflv^fc^*--^ * rs, 

H{QjoAi, f)(,x,y,u, v) 

= I VQj(Ai(u, v))VAi(u,v)-Vf(x + y,u+v) I 

= I VQj(Ai(u, v))VAi(u, v)/Qj(Ai(u, v)) 

-V f (x + y, u + v)/f (x + y, u + v) | (12) 

fc45 B «4fe# <D&m&U* (R) ilH6(i) i©« 

[0 0 8 9] 4*5, fiTMSir Lt, Wtt©ttfc#LTfT »cifc«Ur*5 9, KOOTSWi 88* 4: *r»HH"*fc 

g=K I R (13) 

t*i?)P)tlS 0 CCT% Kft7£%kX«frZ> 0 *o 
[00 90] * Lt, (10) 5tlc» LT»fc**«rtf * 

log g= log K + log I + log R (14) 

4:49, Baft^SER^ir^^BI-C^So C(D (13) i5r **«r«5H-3 c 4: 9 , 

Vlogg =Vlog I + VlogR (15) 

Ctifc-fclK W*ttfc^S#***f±. 1 4rOS*JS-f Sft«^*Jrt"5B*«*5j;tXC© 

fflc«*s*^oTV^5»^^, «*ffi^*3*t5**^36» IB*«fc*»«!!aS:tTofc»*^ttl!i«**r*»**: 

[oo9i] cm*»»4aart:— a«>sfea?w-j*-c*> ^ ^ v^, (x«o i*n i o <£>ts«'<*— j^wkik* 

^^mtc ( toT2^^ili^ffi^^*W5$^)it^JtW tttkk (yWO illHi l ^ttW"f-5S*«t^Si*«Sr 

s*s«t5Jcaejft-r«fc^T»*>So **3. &>±<Dmw ^tw5 e 

«u giUR (i-ftfc^WiK^ie^sttfft^co^o* [0 0 9 3] ffil&tf, Hi o<offi«s^iil*«[^ ris 

^OMSS) t^tfc#H~£4: ITRfllfc^, *^7i Oj ."C*>9\ EH l fc:*3tt5H l 0 wffiSIS S ' 

A/D^lft^af^A^R^ttfHHttft**^ g*IR T50J "0*>S»£\ y httH 1 2 

£>y^ (vi£16) Kfcfc0W"5»^K\ *7*sy hi^JlO 40 fcfcb^Tffiai (1 5 0, 5 0) IcffbJxS. CcD&ft. 

*?«»^*>So co*&Ktt* c^HWSrRiWfcU Hi 2KB:. 2o©^7 p Wffit5 C 4: d«tt*4:ix 

t\ fc£2j£<^H3MiTO^ 3 0 

± o\z?—7Mc JcSIE^fctttfML^iSlEljkSrfi 1 [0 0 9 4] t4b^ y = x(DtI 

[0 0 9 2] ±j£Lfc»«*«^ib*fcoV^"t\ BIO *rjCL-C*5 9-, fSBiffi T0.9 9J *r*LTV^S s — 

— H 1 7 Sr/B^-Cfft^-rSo 19 l Olitt$/^- >05|B B 1 2 Kjo^T* y = 0 . 4 x iZJiSjRiEfiSf-ttSEi" 

IfcSr^U (Si 1 #4ttW+S*f*oJi*»trJ|K3&sa^o Hi l<^iB«^»<ofcSJi^l-»l!SbT*5 

T^5»^roHiflft«r*H\ fc£x.li* H 1 6 Ir^-r^V 9, ffiHffi To. 8j Sr*LT^S 0 t£oT. £rf£4: b 

/^^M:Bi 7^-TfiHc, ftttfc4fa>K3flsa»a» TO/Diy Ml ffiHffi ro. 6 2j Sr^L'TC**. 

ofc^^^r7j^-r o Hi 2— H 15li, HI l otoH 50 [0'0 9 5] Hl3li, Bl 0*ScfclM2 l l GOB&tC** 



17 

# (yH) lij6Bt§^ft^Ii«S:*t»SS L^IS: 
[0096] iUfi, Bi Odsit/H l l £>B&U:2* 
-ci*. mi ofcitflSi l^ffcKfett x 

n (xNi) i*tttt'*9'->'<Dm*tet>mft&iSk£ti<iz-& 

-f %z ttm^ k ft ft* z<ot %<nmm&M& ro.8 

4J -?£>5o 

[0 0 9 7] Hi5li, #*S*&fTofc«<DBl 6*5 
[0 0 9 8] Ell b\Z.7T^ft^m.Kl^(DyjV-zf\CM 

mtsft, «BB«*f*^t? ro. 9 ij iftotv^o 

[0 0 9 9] mlAQfSirLT, ^r^fiMMSXifcfc 

1 N mm#)¥ o u r i e r Wa v e 1 e t 

[0 10 0] Sfefc. »**«>l[*B8»M J *r#*«l^ 

fflv^n £Ki *k *3Mfc<z>»1»tf>i 5 fcX^tttU"? 

fc£ 0 SIT. *<o;»jfcKov*TlMH-a. 

[oioi] £i\ roj , r 2 j , T3j . r 5 j . 

r 6 j . rsj . raj ^SW^m^t^c -ft 
b<7>WC&l±. *:m&3\zfc roj ^i: b talfe&nlfeBn* 
t:t*ti5o «*tf. — ^Qjfi roj £U 



(10) 1-3 2 8 3 1 1 

18 

[0 102] rftfciO* Z<D%T*V-te. TOj tf 

«b^wi:l:/i5 0 09x.fi* EI8<£> r 9 j 657>r 
^^«La<ott-&te*2 o r9j (D^^j^^^m 
SrfrofcKt>nto6>i\ f 0j is it/ r 5 j offi«t?Jfc 

Lfc3Mfe-Cll»«»«:!MI"r5wi:lci9, 0fM^^* 

[0103] rcDi5^ ^H^ffi^iSf^rt^^ 0 ^- 
10 .^tttH^ffi-Ctt, ft*^^-^33iWA*B««>**t* 
fttc*fLT, <*5MMi) *ItJ:9(:L 

[0 10 4] — A/JiBifcrt^SBfWfty^Xtt^w 
^»afci5»BISix6* s . >> * X^lf»tt»»r«re 

fc£/c#\ fta^# — ^*5il/A^lil«»-»i"5^-<^ 

[0 10 5] ?W:u HIl 8£r#f&LT, #aSWK*3it5 

^m&mM-fztiftnmx-h 9, 501 ttA/7SB«*a 

IKS. 5"0 2ttft*'<* — ^»«tt. 5 0 3ttWH»*« 

19 /fuffla^w, 504 nmu&^w&mmm, 505 

30 {^^^-^rtffi^S^HIi, 5 0 ett'^-vHMHft 

a^HIS, 5 0 7 tt««tt5n*0!«¥l«. 5 0 8 

5 0 9 (4B«*ft/ffiWI«ffl*»l*i. 5 1 

[0 10 6] 0 in. utytekxu 

J»*ttfciii«***aS*xr*3-9 x 

[0 10 7] f%*^^ — >»flS»5 0 2f*. BS«rt*»b 
- W/BBH-fS fc - > ZWffi b 

[0108] BK^ftffl <? m Lfta^lUj 5 0 3ft A^J 

t^ir^So is^<^^«n-^^a^iiii5 0 4<D2f5U- 



(11) 



4#P5pl 1-328311 
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20 



i6g!ifc!fc-e# S «fc o K<m V) Wi- . #J;if4\ ft*'<* — v 
»4, ft*><* *** (» 

-C*fcS. 

[0 10 9] *fc*M*»M»««>«JBttll^Mfctt. ft 

^tufliHSo fa&ri><z>ml&a{-<k 

^efcx —jgw&aaMt^-'-^ l&toWfolt 

[oi io] sio&tf-jic&a^Ni 5 o 4 nm*t*& 

-ci4, gij^gi^-f-So <au cKoftiao^ttx sg$i*t 

[oiiii j^f'<*— vttw#Qia*iifi 5 o 5 %%m 

*Mfc*BJfeLfci*0\ «H*tHWtt«6 0 4-etl-*£*L 

[0112] o 6»4, *i5 o 

3-5 0 5*#tf*aa-e*)5. i&ffl&fcMfea^ibj^o-c 

>— ><ntiLm<n&:fe%.-?&'<t 5&Ka s fcS 0 i3xf4, ^ 

m 5 o 7 ~ 5 o 9 ^t^mn^^mfj^M^m 5 1 o & 
[01 13] mw&7t®m^m 507i±, sB^ft^'' 

t<tbt,« Vf (x,y) = (3f/3x 

-efcSo r r-m-f&Wfc&^mr'&s 2&SI1S&W 
3friaatt8r»o-*«# (^7 5?*y h) v f -tave 40 
*tx, y*iRirofi^a/a x. a/a y £JBv-cv 

[0 12 3] i*tfeW«*a3l*fflV^-C» 

S1El«©tt^i£W-ovTBL0!-rs. $i\ 
VQjiV f Srtt(St5;«fc5. irotttJs^t- 

>ttl±Ji£-r*{4, l^&^-^i: L-CflJfflL-CVSri*, * 

<£>fi!itci> % vq J( t v f fcrogro-g-ffK'ffiBiflMBcfcfr 
VQj/Qjt v f / f JroSw^eWftH 



[0 114] JfctMU3!4MH 5 0 814, KSflfc^-V 

L-ctti&fc-f s&a-efcs. 

[0115] »«ttt*/ttltflMBW/llB(a*W 509 
14, »MBf*4:Lr«>f«t-'"«*->l:*<Ott«WrtB*r« 

[0 1 16] t£ti % ffl*SE«5c«ia^«S5 0 7, JfctMUa 

f«5 0 8Rt«wejit^ffiw*«iii/i«Ha*iei5 0 9 

tf>!5m#ife«i4, suii, efefc-csiw-rs. 

[0 117] BttttJUW^tta^lfiS 1 0J4, n&MM 

[0118] ^PSft^JQfa^lW 504 nmB&nVr* 

3WfflT?# S#£ 148* S„ 
[0 119] 2«B<6T*>ixff^^ — ^ra±SriE 

tr-> Mfe*s^){eVMaif^^-i'|il±J4®eii-Si:-t-5 0 
[0120] 2Wk;&?Tfc>ftvHi&, -t-<ch>fe#MeroBi 

ffi©JllteJK«lco^^->'ttffi*E-&4aaiEiESr'<— ^l- L 
"CVS. 

[0121J fcWH-JMrtfstr^i-fc*, tfe5tSr#Ai- 
S. Qjttfti-'^-VOlo, ff4^^^i:-f 

v?.^ h (^rfijttm^) (1) sU-tjH- rv= (a 
/a x, a/a y ) j t-rs, 

[0122] 

. 3 f /a y)(x, y) (16) 

->-&m&T*i4tt*^*->©^> ><o« 

[0 12 4] HWE«>*ife|j:J:9WH«*ife4f*rlH-i|[-*-*t 

3^Mg5 0 4-C©^^ ^ t :: Sr^fcL-CV^S' «i:J4Wej* i -efe 
S„ 

[0 12 5] #B«ft©W-JI*rff »55-ffi4r 



(12) 1-328311 

21 22 
Fj ( X) y ) = JJ VQj(u, v) • V f (x + u,y + v)dudy 

/(II VQjPII Vf (x+ ■,y + -)ll a ) (17) 

* * [0126] <IU ( 1 5) sUCjoV^T, 

II VQj || 2 =JJVQj(u, v) - VQj(u, v) d u d y (18) 
|| V f (x+ • , y+ •) II 2 = 

JJVf(x + u,y+v)-Vf(x + u,y + v)dudy (19) 

[0 12 7] mi&k&b* VQjt I.t<Dftfr*)\Z y M 10 1 3 5] Ell 9|C*5V"-C, Afim&3 0 1 

#*k^±tra**fcw*i«ita^^**. [oi3 6] B2 ok*j^-c» ffR3 0 2B, «*ft« 

[0 128] BtttfcjcJ&a^lNB 0 7, JfctKWB /^-VtlV'fcBlW!© 1 «t?*S. rc-ctt, 

#15 0 8, BB«»/&BttatiiJ7*i&$M 5 o 9 t? r 1 j r 2 j r 6 j r 9 j ©fl?«? t 

&tc»b<ttWi-S. 4tfr@©$: ; f : r 9 j K^5BtMft*#&fiHtt'Cft>S. 

[0129] ^ftBMIW*©*^*:********^* [0137] 02 1(C*3V>-C> SR303B, 3 1 

OCR (Optical Character Re a 0 ^ ^ *©IB»fc.k 9 , ** T 9 J fc feS^tBr 

der) K)J:5ic, ttfcti (BM) LfcVv^-V^A^J 3fl»b±*lSjKi"ix*:Bf-e 16j ifWSih/CI^S. 30 
iS&K 1 o©^©^£\ £ft*'-<* — V, ^ffittc©^ 1 20 5 lid CD r 6 J K*t-f 5ga^*#aiH<t?fe5. 

P)ftt>P{H-t-5^^ — ^fcNfc-rSftft'-^ — ^i^<0 [0 13 8] 0 2 2(C*3VX^ Bft&$3 0 6lipjfflfc© 

BtWS*fc**i4l±W6>*»-e*>*. L*»U ArtWB 4 *fH ©«*«:#■*-* rgj t 

ftT^IS©^* — V&ISI&LJ: 5 £-f 5ii§-g\ *(D'<9 r 6 j i: K*H-5#f?Mu «" 9 j ©^^©S^K^i: 

-vwfflmicti, *9-^m±<ow&*nm-z>^ t# -rs. £©»&» B*w^aMH*3 0 4 * 

i&gi:ft5o $&ffl*£3 0 5 iKttBft9;0Sfc3a s , B»i!S**Sa)fia« 

[0130] HK&Tcfttil^NI 5 0 7 I*, MB***©'* 3 0 4©#jS*«MSl*a*lB!V^**S*tfifc©» B»»* 

* — V«mtt*«r» *BWLfc^^-VO»K©A^JltJ* *3b«*3 0 5©#©«*©**H±BBS*bS£ ite* 

St5f-^li, «fcBtt«fc»B«Ufc8*-eife5f«t'< [0 13 9] CCiiKLT. ft*'<*-^K#iS-r3 

* — v©»:WIMR*PIB*lcdtr. 30 «*"j»*tt7G£*b» ^Bw^V^^a^B-i:**. 
[0 1 3 1] i©*3bW*«*ri*'**. («T> [0 14 0] ft»Wi;i±> #S»* Hj r 2 j 

tfSiSV^I*. <K&*9—^bm&1£m&£ , 0®.X^Z>k re j rgj ©afetf**r*-*S'^L-C, I— ^A-tLT 

©M^^ffl^-t-S, r.<o«B»*A*»A*lBB©#J»»= [o l 4 l ] WHoXmJj&b UT, «&*©«*: ttJKK* 

MJS-r5ti-5„ r© + fcu BB*ixfc»**, *©f& ©B:M^IW^<*-i'©»9{+tt«:±***rll : Lfc** 

Wft*j»*»&ftfcw£**^fc»l=BBWttBfc»£L-C &tT5ii:*«#*.6ix*. £*tfc:J:9, JtKfe^JKs 

r^g^Mttj -cfT<. o 8 tm^<olfe$k*'&z>^ t twflrefcs, 

[0 13 2] £©B9W*5l*9»li, «*.tf»BSB*4: [0 14 2] * IBJ DISBtt, ^Jx«> WBLfclfr 

*©BB»Bf*^**t-CV^lxtf+»-C*>*. K0tttt** »©«H***J*^B!fc» ««L*:teB©**>9fc:*©» 

— >^ttm$nfci3ti5fflat"e*)5„ -©b#. ffl®:© <ri:Tt#e.w. 

f&fSi*S*© TO 9 tttt j Wtt*rSi«BJwli<J^T«te3&t- [ 0 l 4 3 ] B»«ft/ffili«lllA»lf« 5 0 9 

5©riSJfc$fc*&33Mii5 0 8-C&9, mfi'* 9— >tttB*0! g^Ji^^#e>^fc^©5*)> JSofcBB&SS&W 

S¥WS5 0 5-e#feixfcB*», *©SHH****t>ii!'' % W ««-<?*»*. B 9 ©BfciJfcHt U"CSM** 5 ^S 

K r§g9ttttj ^atS^5S«-r5„ v^««£ixfcjft©ifi<-Ctt:. 8U©ttKt61M*»£>*iS 

[oi3 3] «Ma«»*i«v^#— ^©«*icBtt*«B :t*^<, »B**tt#"r5H»LTB«<e<#&*t 

Bas^su^*— ^©tfciftsaa^iiis o 8T-i4»i s. 

B**t*. [0 14 4] -tt*>te:*:*BB<©J:5fc» ffiBBBfcS 

[O 1 3 4] IS) 1 9i>6H2 2f4 % SI 1 8 ©BSU$J^tti VM^HIjiasfc**^*, SfeK, ^nSr#BLfcB»^ 

^/*!iS^lffi5 l 0©^^ife©lftW«r^ai-'5tj©-Cfo 50 ^Sr#5*Q.S5rilJ!J0-r5o *^fflJKffi©-^ 



(13) 4#Hfl¥l 1-3 2 8 3 1 1 

23 24 

OX^Offill* gEBfcift>5£*oTt^5. r^fcifc, fir «B 214, **i.**t#l«lifkA l itbtfcBHfcB l b<r>% 

fg^mSriS-r. B2ttt, *ivetl.#JRBHftA 1 , #RSH«B 1 It-* 

[0 14 5] ^Wtrfet-i-SSflilS^JWr^jSfero £ t>prfi6Tfo5„ 

*»8«i«riHtffiv^Ttt«-*-*. -^ife^iitrisiia^ [0147] fffiufctHtfea-ctt, #Ras«A i one 

A1**IBr 05*0.^5:02 3*5iOT2 4 SrfflV^TttW-f «*A2 £#IH«4fcB l a*|£ttttB 2 £0 2tt<OSfe 

tfa— *#*;H^<©&ffl&*fH-S. 8 2 314, #H8 ^fe^fig^^i-^^^lJ3£{cfflv^e>^^fc7 /^^«iS*3«fcU { ^ 
iIi«AlSr^L, 02 411, ttti?iiifla*B i Sr*L-cv* jaasrfflv^fc^^— ^-ttWiafflSrffl^s. #Jx.tf, 
5. B23fc*m5«KA2tt, *HRlifeA l roftj^lg ^^^^^afci^SE^aSrffl^fc^^-vtt 
MS**bT*5t), H2 4(c*Jtt5m^B 211, JtftMfft tH«.«fc*Jtt aa«*9m^r*fe©-« i: tT, 
*B 1 LTV*<5. :o|2 3 |cij*-*-#Hl *a£*Ufctt**ri*»»i-««!!aS:fflV^5. fit, 

^■ffi, Mz-tz'ri'Vxity-emtmztiitxtimiSi-?*) *.ttozftfflm*mmL^ 'mftwz&fttofrz. m 

[o l 4 6] tb^iS^B 1<7?*"J!£W«B 2 t#Raili»A 20 lc3Efb^Tffi-Cfo«. 

lffl«t««A2ttt, »»«Utctt«Jfi«**BI— 1?*> [0 14 8] ^TWtf^»-*JV^-C, — > 

fctfc«fcH«B 1 9 TIB] Cfl£H*5«fclW&*K * S#)-Cfc£. 

Fij(x, y) = tf VlogQj(u, v) Vlog f (x + u, y + v) d u d y 
/(II VlogQj || 2 || Vlogf (x+ - .y+Oin 

(20) 

[0 149] st (20) fc*$i*a r||viogQj||»j fci *D i* (22) *»z»-*-H*-e*>5. 
u< r || viogf (x + • , y + ■ ) || s j i±, -tn-ensc (2«- 

|| VlogQj || 2 = JjVlogQj(u, v) • VlogQj(u, v) d u d y 

(21) 

|| Vlogf (x+ • , y + • ) || 2 =JJ Vlogf (x + u, y + v) 

• V log f (x + u,y + v)dudy 

(22) 

[O 1 5 O] =.<Z>ifr&> #Ra«ffcA l*3j;U<J*©EISi^B * [t3] 

ifcjart«SHHA©W-IU±CilT«>i:*J5i:*5. * 

F(x^)=5S 0 V log f (s*u,y+v) • V log S (s+u,y+v)dndy 

/(II Vlog f IIq II Vlog g Iq) <23> 

[0151] 40 [$:5] 

» 4 J IVloRgUQ 
II V log f lln 

*3±^ [«C6J 

2 

II V log f || Q bSJ q V log f (x+u.y+v) ■ V log f Gt+u,y+v)du4y 

(24) 



[»7] 



(14) 1-3 2 8 3 1 1 

25 26 
2 

II V log g =tf Q V log g (x+u,y+v) • V log g (s+u,y+v)dudy 



[0 15 2] r<7> (23) iC- (25) SfclZfc^T. gfc* 

f f±. *jx<fn*Baa«A i *5 «ti«fc«BHfcB i 

-To *fc, ra«tclogg*3J:Vlogf tt. *tt-t # *L#Raiffl 
{£A l , tbfefeBffeB 1 <0»**lftBf«S:*"ro * 
TQj f± % «|£ff«A 2 i «ieWB 2 i 

r{(x + u,y + v) I (u, v)s=Q}j -T?*>S 0 *Ut, 
F(x, y)tt* r{( x + u,y + v)|(u,v)efi}j-C 

[0 1 5 31 JK±©tfJ*S:*rfflV^*^ F(x, y)<£> 
#i«f&A 1 iltt8H«B 1 i:^«fla-r5»&tt 

(x, y)^fit(4. To J T- {^<om J 

r-u »rjfiv^fe*tt, vttittlfc: 

[0 15 4] Ji^L/ii 9(3. ^*ir<oiiilk^*5V^ 
Bffc<z>!NJ£««A l i:*iJ3E««B 1 t<omU8tfrb 

pNB 4: *5o 

[0 15 5] J^_b, «WtCJ:oT/^ix«l^, 

[0 15 6] 

[0 15 7] (1) 

[0 15 8] (2) ^M^^^-VffiBi^ife^iJx 

tf, RRWAff^wwwaEiii, /-f x % sir. m 

(3) — >»«^jfefcJ:ixtf, Bffc<o# 



(25) 

[0 15 9] (4) *389!<0B§«S#J*:£&Kift 

if <t 9 *Ko*f t*<* cfc»*<?5*. 

[BH<0«¥fclttW] 

[Hi ] **w<oBi«rt<o^^-->ttai^ffit-J:a— 

[@2] W ©Btert <os< £ — >tttB*-«fe^ i * — 
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